hence, it is extremely unlikely that anyone would seek to recover the material, except perhaps to monitor the disposal mechanism or to correct a perceived failure of that mechanism. By contrast, weapons plutonium might have significant economic value as a fuel decades from now, and even several kilograms of weapons plutonium could be extremely valuable to a prolif-erator for use in nuclear weapons. For a particular disposal approach to meet the "spent fuel standard" outlined in Chapter 6, it must be as difficult (measured in likely cost, time, and availability of the needed technologies) to retrieve the plutonium for use in weapons as it would be to separate a similar amount of plutonium in spent fuel for the same purpose.
DISPOSAL IN DEEP BOREHOLES
Description
Disposal in deep boreholes has been considered in several countries for spent fuel or HLW (generally as a backup to the currently preferred approach of disposal in mined geologic repositories nearer the surface), and this is a possible approach for plutonium disposal as well. Studies in Denmark, the United States, and Sweden have examined the borehole approach in some detail.2 The approach appears technically feasible, though a substantial period of additional development would be required to answer outstanding questions and provide information for licensing.
For example, wastes might be emplaced in the lower 2,000 meters of a hole drilled to a depth of 4,000 meters, with a diameter of 1 meter. Rather than simply placing plutonium pits in canisters in such a hole, some processing before emplacement would be required, to eliminate void space and to prevent the possible development of conditions in which the plutonium could sustain a nuclear chain reaction, producing heat and fission products in the hole—so-called "criticality."3 Nevertheless, even if the plutonium itself were only 10 percent of the weight of the final product (and an even smaller fraction of its volume), it
"For a recent summary discussion, see J. Swahn, The Long-Term Nuclear Explosives Predicament: The Final Disposal of Militarily Usable Fissile Material in Nuclear Waste from Nuclear Power and the Elimination of Nuclear Weapons, ISBN 91-7032-689-4 (Goteborg, 1992). A Swedish summary report is particularly useful: Svensk Karnbranslehantering AB (Swedish Nuclear Fuel and Waste Management Co.), Storage of Nuclear Waste in Very Deep Boreholes: Feasibility Study and Assessment of Economic Potential, Technical Report 89-39 (in English), December 1989. Earlier work is reported, for example, in Woodward-Clyde Consultants, Very Deep Hole Systems Engineering Studies, ONWI-226 (San Francisco: Woodward-Clyde Consultants, April 1981). The baseline concept in the latter is a 20,000-foot (6-kilometer) borehole, in contrast to an even more challenging initial proposal of 10-kilometer depth.
For example, the plutonium might be vitrified in a borosilicate glass before emplacement, as described in Chapter 6 for placement in a mined repository; in this case, vitrification could be without HLW, since the difficulty of access to the deep borehole would provide the primary barrier to retrieval _____   *...   .._i______    ______«.u~_: U.S. Government Printine Office. Mav IQQIVbe reached, doing so would almost certainly be time-consuming, delaying
